There are errors in the dynamics model in [1] . In addition, some details of the derivations and assumptions are missing in the paper. This letter was submitted to the IEEE Transactions on Mechatronics and although its merit was acknowledged, but was not finally approved to be published. I still think this work is worth disseminating and it is potentially very useful for students or practitioners. In this letter, (i) the assumptions made are presented and the governing dynamics with details are derived, and (ii) the correct equations followed by the correct component of the state-space model (A) are given.
I. INTRODUCTION
There are errors in the stated dynamics of the omnidirectional mobile robot in [1] . Also, some details of derivations were not given in the paper. The objective of this letter is to point out the errors, present the correct governing dynamics, and provide the details of the derivations of system dynamics. All the details and assumptions are provided followed by the correct governing equations and the correct A of the state-space model. These are very helpful for potential users interested in developing/using similar robots; particularly for developing controllers.
This will be very beneficial to the future readers who (i) wish to adopt the dynamics of omni-directional wheeled robots, and (ii) are interested in the details of derivations and assumptions made to arrive at the dynamics and statespace equations. The parameters used in the system are first introduced in Table I .
The traction force and torque on the ith wheel are respectively given by
From (1) and (2), we can express f i as
We also know the motor torque is proportional to the current, i.e.,
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distance from the center of robot to each wheel N M i number of teeth of gear of the ith motor N W i number of teeth of the gear of the ith wheel
ith armature resistance (of the motor circuit) L ai ith armature inductance (of the motor circuit) K ti , K vi ith motor constants Using (3) and (4), f i is given by
The armature circuit of each DC motor is modeled as
Paper [1] assumes the inductance of the armature circuit is small and hence neglected. Therefore,
From (7), the current can be expressed as
The angular speeds of the wheel and motor are related to each other as follows:
Assuming also there is small friction between the wheel and the ground, the relationship between the translational and rotational speed of each wheel is governed by
Using (9) and (10) we can write (8) as The traction force in (5) using (11) can be re-expressed as
Also it is assumed K vi = K ti , then
Note that the traction forces, f i (i = 1, 2, 3), depend on the velocities of the wheels. So, we first need to obtain v i and project each velocity along the axis of that wheel. Figure 1 shows the wheel coordinate systems (v i , v ni , for i = 1, 2, 3) used including the robot body-fixed coordinate axes (v and v n ). Note that in [1] it has been assumed that the angle between v n and the vertical axis is δ = 30 • . In Figure 1 the translational speeds of each wheel are shown with respect to each wheel coordinate system. We focus our analysis on wheel 2; for other wheels a very similar approach can be used. The translational velocity of wheel 2 is given by
The expressions for v 0 and − → ω × −→ OA are given respectively as
wherev andv n are unit vectors of the robot coordinate system (body-fixed), and
wherev 2 is the unit vector along the direction of the wheel. Knowing thatv
wherev 2n is the unit vector perpendicular tov 2 , v 2 in (14) can be expressed in terms ofv 2 andv 2n as follows:
The velocity of the wheel along thev 2 axis is vcosδ+v n sinδ+ ωd. 
The tangential and normal forces as well as the torque acting on the robot along the v and vn axes are given by
